Introduction
Queueing theory can be used in analytical chemistry if a large number of samples need to be analysed. It can be applied to optimizing the work organization of a real laboratory and for estimating performance and the utilization factor. However, most important application of this method is in the design of new laboratories.
For a laboratory design, the minimum number ofanalysis channels, the running time (the running time waiting time + service time), the waiting time, the performance characteristics of a channel and so on, can be determined by the help ofqueueing theory ifthe distribution ofarrival time and of service time and the priority of different samples are known. This paper reports on the background to the development of an automated analytical system for headspace gas chromatographic analysis of some 50 000 bloodsamples/ year.
All blood samples should be analysed by three indepoendent parallel measurements 
where X the number of samples arrived on the ith day the mean value of samples in a working day n the number of working days in a year.
The critical D-value is 0"99935 and this means that the sample arrival in the last five years was not independent (see table 1 ). So a numerical method based on the appropriate model of the laboratory was used instead. Output-decision parameters In order to make the calculation the number of blood samples which had arrived in the previous years had to be transformed to the designed capacity of 50000 samples per year. The transformed capacity in a working day was: 50 000
Ni,k,t N, rf I.octding (%) Figure 6 . The distribution, of the probable loading of the measuring system at 50 000 blood samples/year and capacity of 260 blood samples day on the basis of 1982"s data. 90 where N i, k, the number of blood samples with priority l, transformed from the data of the tested year and probably arriving on the k th working day (blood samples/working day).
Nk, t= the number of blood samples with priority l, arriving on the k th working day of the tested year.
rf= repetition factor (rf 1" 1).
Yt the number of blood samples with priority l, arriving in the tested year.
On this basis an algorithm was elaborated describing the function of the simplified black-box model of the laboratory. Figure 3 shows the block-scheme of the computer program and figure 4 shows flow chart of the algorithm of the black-box model ofthe laboratory. The loading (%) Figure 7 . The distribution of the probable loading of the measuring system at 50 000 blood samples and capacity of 300 blood samples day on the basis of1982"s data.
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Figure 8. The scheme of the organization of the designed laboratory. Where 
